Glucocorticoid enhances Na(+)/K(+) ATPase mRNA expression in rat olfactory mucosa during regeneration: a possible mechanism for recovery from olfactory disturbance.
Systemic or topical application of glucocorticoid is the treatment of choice for olfactory disturbance. Recently, Na(+)/K(+) ATPase and glucocorticoid receptor immunoreactivity in the olfactory mucosa was reported. To elucidate a glucocorticoid action on Na(+)/K(+) ATPase production, an animal model was produced by an intra-nasal application of 5% ZnSO(4) solution to Wistar rats. Dexamethasone was injected i.p. (0.01 mg/100 g) for 14 days after the insult. Histologically, the regeneration process was completed on day 14 in both dexamethasone- and saline-injected control rats. We used a quantitative polymerase chain reaction (PCR) method to evaluate mRNA production of Na(+)/K(+) ATPase and glucocorticoid receptor. In dexamethasone-injected rats, up-regulation of glucocorticoid receptor mRNA (95% more than control rats, P = 0.00068, unpaired t-test) and of Na(+)/K(+) ATPase mRNA expression (76% more than control rats, P = 0.0042) was observed on day 14. The increased Na(+)/K(+) ATPase expression in the regenerated olfactory mucosa is thought to be beneficial for an active uptake of K(+), which is released during excitation, around olfactory neurons and for the transepithelial absorption of Na(+) from olfactory mucus. Dexamethasone may thus contribute to the recovery of function after the morphological regeneration in part, at least, through its receptor by regulation of the ionic concentration in the olfactory mucosal microenvironment.